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(54) [Invention name] Medical capsule 
endoscope for diagnosis of body cavity 

(57) [Summary] 

[Objective] This invention is aimed at the 
diagnostic capsule endoscope that minimizes 
pain to the patient with means to diagnose color 
of reddish injury in the body cavity (coelom). 
[Composition] This invention has red color 
sensor 21 and transmission unit 22 in the capsule 
2 to fix the capsule 2 in desired body cavity by 
using clip 3 e.g. stomach wall. Reddish injury 
state will be detected by the red color sensor 21 
to transmit to the receiver outside the body by 
means of wireless signal. 
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[Scope of patent claims] 

[Claim 1] The diagnostic capsule endoscope in the 
body cavity that contains the capsule with color 
detector of internal body wall and signal transmitter, as 
well as the fixture of the capsule to the body cavity 
wall. 

[Description of the invention] 
[0001] 

[Industrial application of the invention] This invention 
is related to the diagnostic capsule endoscope to 
observe the injury location of the body cavity. 
[0002] 

[Conventional technology] In general, the stomach 
diseases e.g. tumor, will show red or uneven tissue. 
Therefore, it is possible to visually differentiate 
location from normal tissue. The stomach diseases will 
gradually reduce unevenness and redness during 
healing process. However, a number of diseases 
nowadays give no uneven tissue. Therefore, it is 
necessary to discover the reddish tissue by checking for 
color variance. 

[0003] Therefore, chronological observation after 
healing must be performed periodically to check 
against reoccurrence of the disease. In conventional 
technology, an endoscope will be inserted into the 
stomach of the patient. The physician will carefully 
observe color change to check against healing state and 
reoccurrence. 
[0004] 

[Topics of solution in this invention] However, 
observation with an endoscope has restrictions. The 
patient must control meals from the previous day, must 
be at hospital and resist pain resulting from inserting 
the endoscope. In addition, if chronological 
observation duration is larger, reoccurrence of disease 
will not be confirmed until the next observation. In 
contrast, frequent duration of observation will raise 
burdens of the patient, accordingly. 
[0005] This invention is aimed at the topics above. The 
target is the diagnostic capsule endoscope with 
minimum pain to the patient, as well as continuous 
observation of color change in injury area of the body 
cavity. 
[0006] 

[Means and action for solution to the topics] The 
diagnostic capsule endoscope in the body cavity shall 
contain the capsule with color detector of internal body 
wall and signal transmitter, as well as the fixture of the 
capsule to the body cavity wall. The capsule shall be 
fixed to desired location in the body cavity to detect the 
color change e.g. redness of injury by means of 
detecting unit above. The output signal will be 
transmitted to receive outside the body. 
[0007] 



[Application of invention] Figure 1 to figure 4 show 
the diagnostic capsule in one application of this 
invention. The diagnostic capsule endoscope 1 is 
composed of diagnostic capsule 2 and fixing clip 3 as 
shown in figure 1. The clip 3 will clamp the capsule to 
the body tissue 4 e.g. stomach wall. For instance, band 
shape metal plate will be bent into U-shape on the 
center. Both its ends will be crossed in V-shape to form 
a pair of clip 6, 6 so that the hanger 9 on tip of hook 8 
on the central loop (will be explained below) will fix 
and remove freely. 

[0008] This diagnostic capsule 1 is inserted to the body 
cavity by means of tool 10 for chronological 
observation. The tool 10 is composed of flexible tube 
1 1 and inserting pusher tube 12. The pusher tube tip 12 
is covered by the linking cylinder 13 for easy fixing 
and removal. The pusher tube inside 12 is penetrated 
with manipulating wire 15. The wire tip is linked with 
a linking material 17 with hanger pin 16. The hanger 
pin is fitted to fix and remove easily on fat hole 1 8 at 
the rear tip of plate hook 8. 

[0009] Diagnostic capsule 2 is fixed to the inside of 
one clip 6. When a pair of clip 6, 6 is closed, the 
capsule will be roughly on the center of clip 6, 6. As 
shown in figure 4, the diagnostic capsule 2 has red 
color sensor 21 to detect the biological tissue color, and 
the adjacent transmitter 22 to transmit output signal of 
the red color sensor 21 to the external receiver (not 
shown in the figure). 

[0010] When the diagnostic capsule 1 is placed in the 
body cavity, at first the capsule 1 will be filled in the 
flexible tube 1 1, and the flexible tube 1 1 will be led to 
the body cavity by fitting the hook 8 to the loop 7 on 
the rear end of clip 3 as shown in figure 1. Next, 
function of endoscopes and others will be applied to 
move tip of the flexible tube 1 1 to biological tissue 4 of 
the injury in the body cavity. Next, pusher tube 12 will 
press the medical capsule endoscope 1 from the 
flexible tube 1 1 to expand a pair 6, 6 of clip 3 as shown 
in figure 3(a). 

[001 1] In mis state, linking material 17 on the rear end 
of hook 8 will be pulled backward by means of 
manipulating wire 15, and the rear end of clip 3 will be 
matched with binding cylinder 13 on the tip of pusher 
tube 12. Therefore, clip 3 will be in close state to 
clamp on the body tissue 4. Next, when the flexible 
tube 1 1 is retreated in this state, tube 13 will move out 
of the pusher tube tip 12 to maintain close state of one 
pair 6, 6 of clip 3 as shown in figure 3(b). Therefore, 
one pair of clip 6, 6 will clamp firmly on the body 
tissue 4. Next, the diagnostic capsule will detect 
redness of the body tissue 4 through the red color 
sensor 21, Output from the red color sensor 21 will be 
transmitted as electromagnetic wave to 
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the receiver outside the body (not shown in the figure) 
by means of the transmitter 22. That is, redness of the 
body tissue 4 can be observed from outside the body. 
[0012] Composition in this application example has 
clip 3 on capsule 2 equipped with red color sensor 2 1 
and transmitter 22. Therefore, the capsule 2 can move 
to any location in the body cavity. In addition, redness 
conditions of the body can be monitored from outside 
the body- Furthermore, the unit will be fitted to the 
body cavity wall by both clip 3 above and shape 
memory alloy or others. 

[0013] Figure 5 shows the medical capsule endoscope. 
This capsule endoscope 30 has capsule housing 31. 
The capsule housing 31 contains the receiver 32 and 
many driving units (e.g. motor) 33. The driving unit 33 
will push and pull various legs 34, and will push and 
pull front stretching arm 35. The arm tip 35 has many 
handles 36. The tips of legs 34 and handles 35 have 
suction unit 37 to catch on the body cavity wall. 
[0014] Next, we will describe the performance of the 
medical capsule endoscope 30. In the duct cavity, the 
medical capsule endoscope 30 will stretch up legs 34 
simultaneously to hook on the duct wall 38. When the 
capsule housing 31 is moved from position A, the arm 
35 will stretch to the front so that handle 36 will hook 
on the duct cavity wall 38. Next, the legs 34 will pull 
back to original place simultaneously, and arm 35 will 
move forward to position B as shown as dotted line of 
the capsule housing 3 1 to the guide, and the handle 36 
will be kept in original position. By repeating this 
action, the capsule housing 3 1 can run. Control of this 
action will transmit signal from the body outside to the 
receiver 32, to manipulate as remote control. In this 
composition, the medical capsule endoscope 30 can 
have moving function. 

[0015] Figure 6 shows another medical capsule 40 
endoscope. The capsule 40 housing contains liquid 
magnetic substance (or magnet) 41. Furthermore, the 
medical capsule endoscope housing 40 has lead wire 
42 to transmit control signal of the capsule housing 40. 
This medical capsule endoscope 40 is inserted into the 
body duct cavity 43, 41 and inside the magnetic field 
from magnetic flux generator (field) 45 on the body 
surface 44. 

[0016] Next, by manipulating the magnetic flux (field) 
generator 45 to apply magnetic field (flux) to the 
medical capsule endoscope 40, the magnetic fluid (or 
magnet) 4 1 will have magnetic force and move inside 
the duct cavity by tracing the magnetic field (flux) 
generator. That is, the medical capsule endoscope 44 in 
the body duct cavity 43 can be led from outside the 
body. Therefore, this composition provides low cost 
and small size medical capsule endoscope 40 without 
complicated driving mechanism. 



[0017] Figure 7 shows an example of the capsule 
endoscope moving in the artery. The capsule 50 
contains capsule with cylindrical shape 52 that matches 
with internal diameter of the artery 5 1 . Outside of the 
capsule housing 52 has comb shape slipping block 53, 
to touch with the artery internal wall 51. The capsule 
52 is partially exposed from its circumference, and has 
a pair of moving wheels 54, 54 to roll inside the artery 
51. 

[0018] The moving wheels 54, 54 are located in pair 
and inserted in between by two gears 55, 55 in the row 
of wheels 54, 54. The gears 55, 55 will match each 
other like gear pump, and roll on the adjacent wheels 
54, 54. Blood in the hollow pore 56 of the cylindrical 
capsule housing 52 will rotate the mutually match 
gears 55, 55. When gear 55, 55 is rotated by blood 
stream, wheels 54, 54 on the internal wall of the artery 
5 1 will be driven so that the capsule will move on the 
opposite direction of the capsule housing. 
[0019] Furthermore, the capsule 50 has gear to move or 
stop on opposite direction, and an electromagnetic 
wave remote control clutch that is manipulated outside 
the body. In addition, the capsule 50 can be fabricated 
as an endoscope. Next, it can still be on the insert point 
of endoscope in general. 

[0020] Figure 8 shows another medical capsule 
endoscope. The capsule 60 has elliptical sphere capsule 
body 61. The rear end of the capsule 61 is connected 
with elastic tube 62. The rear end of the capsule 
housing 61 has two side holes 63, 63 opening to the 
back side. The hollow lumen of elastic tube 62 above is 
in the capsule body 61, and connects with partition 
pipe 64 that connects with the side holes 63, 63. Tip of 
the elastic tube leader 62 is connected with air supply 
unit 66 that has elastic material air supply sphere with 
rather large internal cavity 65. Another tip of the air 
supply sphere 65 has valve 67. 

[0021] When the air supply sphere 65 of the air supply 
unit 66 is pressed manually to send air in the sphere 65 
into side holes 63, 63 of the medical capsule endoscope 
60 through the elastic tube 62, compulsion force from 
reaction will cause the medical capsule endoscope to 
hold still in the body cavity. In this composition, 
simple structure medical capsule endoscope 60 can be 
fabricated and compulsion force applied. 
[0022] Figure 9 shows a deformed example of the 
medical capsule endoscope above. That is, snake below 
shape elastic legs 68, 68 are connected to each side 
hole 63, 63 of the capsule housing. The elastic legs 68, 
68 will shrink and fold at low internal pressure. 
However, manual pressing of air supply sphere 65 of 
the air supply unit 66 will feed air to side holes 63, 63 
of the medical capsule endoscope 60 through the 
elastic tube 62 in the air supply sphere 65. 
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This will raise internal pressure of the snake bellow 
shape elastic legs 68, 68 so that they will swell and 
stretch out. Reaction force or kick back force will 
move the medical capsule endoscope 60 within the 
body cavity. This composition will give a simple 
structure medical capsule 60 with compulsion force. 
Furthermore, if the elastic legs 68, 68 are made to set 
and release easily, it will be used as required anytime. 
In addition, air supply pump or water pump (do not 
show in figures) may be used instead of the air supply 
sphere 62 to feed air to the elastic tube above 62. 
[0023] 

[Invention effects] By using the diagnostic capsule 
endoscope in this invention for body cavity 
observation, the body cavity color will be detected as 
required without using endoscope examination as 
usual. Therefore, endoscope observation will never 
generate pain to the patient. In addition, since the body 
cavity wall color will be detected at any time, 
chronological observation can be sufficiently 
continued. 

[Brief descriptions of figures] 
[Figure 1] 




[Figure I] Longitudinal cross-section of diagnostic 
capsule endoscope in one application example of this 
invention. 

[Figure 2] Perspective view of the same diagnostic 
capsule endoscope and clip. 

[Figure 3] Illustrative application sequences of the 
same diagnostic capsule endoscope. 
[Figure 4] Side view to show the same diagnostic 
capsule endoscope and clip. 

[Figure 5] Perspective view to show application state 

of the medical capsule endoscope. 

[Figure 6] Application state of other medical capsule 

endoscope. 

[Figure 7] Application state of moving capsule in the 
artery. 

[Figure 8] Application state of another medical capsule 
endoscope. 

[Figure 9] Illustration of deformed application state of 
another medical capsule endoscope. 
[Explanations of legends] 

1 ...Diagnostic capsule endoscope, 2 ...Diagnostic 
capsule, 3 ...Clip 

[Figure 2] 
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[Figure 5] [Figure 7] 
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